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(54) VOLTAGE SENSING ASSEMBLY AND BATTERY MODULE HAVING SAME

(57) Disclosed is a voltage sensing assembly for
sensing voltage of battery cells, each having electrode
terminals formed at an upper or lower end thereof, in a
state in which the voltage sensing assembly is mounted
to a battery module, the voltage sensing assembly in-
cluding (a) a block case formed of an electrically insulat-
ing material, the block case being mounted, horizontally
within a space between electrode terminal connection
parts of the battery cells, to the front or rear of the battery
module, (b) wires connected respectively to voltage
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sensing terminals, each of the voltage sensing terminals
being integrally formed at an upper or lower end of a
corresponding one of bus bars electrically connected to
the electrode terminal connection parts of the battery
cells, and (c) a connector that transmits detected voltag-
es of the wires to a controller, wherein the block case
includes a fastening member that protrudes forward from
the block case to securely fix the wires, and the wires are
connected to the voltage sensing terminals of the bus
bars in a state in which the wires are mounted to the
fastening member of the block case.
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Description
[TECHNICAL FIELD]

[0001] The presentinventionrelates to a voltage sens-
ing assembly for sensing voltage of battery cells, each
having electrode terminals formed at an upper or lower
end thereof, in a state in which the voltage sensing as-
sembly is mounted to a battery module, the voltage sens-
ing assembly including a block case, which is formed of
an electrically insulating material and is mounted, hori-
zontally within a space between electrode terminal con-
nection parts of the battery cells, to the front or rear of
the battery module, wires connected respectively to volt-
age sensing terminals, each of the voltage sensing ter-
minals being integrally formed at an upper or lower end
of a corresponding one of bus bars, and a connector that
transmits detected voltages of the wires to a controller,
wherein the block case includes a fastening member that
protrudes forward from the block case to securely fix the
wires, and the wires are connected to the voltage sensing
terminals of the bus bars in a state in which the wires are
mounted to the fastening member of the block case.

[BACKGROUND ART]

[0002] Recently, secondary batteries, which can be
charged and discharged, have been widely used as en-
ergy sources for wireless mobile devices. Secondary bat-
teries have also attracted considerable attention as pow-
er sources for electric vehicles (EV), hybrid electric ve-
hicles (HEV) and plug-in hybrid electric vehicles (plug-in
HEV), which have been developed to solve problems,
such as air pollution, caused by existing gasoline and
diesel vehicles that use fossil fuels.

[0003] Small-sized mobile devices use one or several
battery cells for each device. On the other hand, middle
or large-sized devices such as vehicles use a battery
module including a number of battery cells electrically
connected to each other because high power and large
capacity are necessary for the middle or large-sized de-
vices.

[0004] Since the battery module is preferably manu-
factured to have as small a size and weight as possible,
prismatic batteries or pouch-shaped batteries, which can
be stacked with high integration and have a small weight
to capacity ratio, are usually used as battery cells of mid-
dle or large-sized battery modules. In particular, much
interest is currently focused on pouch-shaped batteries,
which use an aluminum laminate sheet as a sheathing
member, due to their advantages of being lightweight
and cheap to manufacture.

[0005] In addition, since the battery module is made
up by combining a number of battery cells, safety and
operating efficiency of the battery module are consider-
ably deteriorated when some of the battery cells suffer
from overvoltage, overcurrent or overheat. Therefore, it
is necessary to provide a means for sensing and control-
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ling such overvoltage, overcurrent or overheat. Thus,
voltage sensors or the like are connected to the battery
cells to check and control operating states of the battery
cells in real time or at predetermined intervals. However,
installation or connection of such measuring members
greatly complicates the process of assembling the bat-
tery module and may cause a short circuit due to use of
many wires. Further, as the secondary battery is used
as a power source for vehicles as a result of extension
of the application range of the secondary battery, there
is a need to provide a fastening means to maintain the
sensing meansin a stable contact state even when strong
impact or vibration is applied to the battery module.
[0006] In addition, when a battery module is construct-
ed using a plurality of battery cells or is constructed using
a plurality of cell modules, each including a specific
number of battery cells, it is generally necessary to pro-
vide a large number of members for mechanical coupling
and electrical connection between the battery cells or the
unit modules and therefore the process of assembling
such members is very complicated.

[0007] Furthermore, spaces for coupling, welding, or
soldering of the members are needed to achieve such
mechanical coupling and electrical connection, thereby
increasing overall battery system size. Such size in-
crease is undesirable as previously described.

[0008] In addition, when additional assembly parts
such as receptacle terminals are used, there is a problem
in that correct voltage sensing is not easy due to contact
resistance at contact portions of the assembly parts.
[0009] Thus, there is a great need to provide a voltage
sensing assembly, which is more compact and exhibits
improved voltage sensing reliability while fundamentally
solving the above problems, and a battery module in-
cluding the same.

[DISCLOSURE]
[TECHNICAL PROBLEM]

[0010] Therefore, the present invention has been
made to solve the above and other technical problems
that have yet to be resolved.

[0011] Specifically, it is an object of the present inven-
tion to provide a voltage sensing assembly structured
such that wires are directly assembled on bus bars with-
out using additional assembly structures such as con-
nection structures between bus bars and receptacle ter-
minals to achieve a reliable sensing structure.

[0012] Itis another object to provide a voltage sensing
assembly that can be manufactured through a simple
assembly method without using a number of members
for mechanical coupling and electrical connection.
[0013] Itis another object to provide a voltage sensing
assembly that is formed as a separate assembly to im-
prove productivity and maintenance of battery modules.
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[TECHNICAL SOLUTION]

[0014] In accordance with the present invention, the
above and other objects can be accomplished by the
provision of a voltage sensing assembly for sensing volt-
age of battery cells, each having electrode terminals
formed at an upper or lower end thereof, in a state in
which the voltage sensing assembly is mounted to a bat-
tery module, the voltage sensing assembly including (a)
a block case formed of an electrically insulating material,
the block case being mounted, horizontally within a space
between electrode terminal connection parts of the bat-
tery cells, to the front or rear of the battery module, (b)
wires connected respectively to voltage sensing termi-
nals, each of the voltage sensing terminals being inte-
grally formed at an upper or lower end of a corresponding
one of bus bars electrically connected to the electrode
terminal connection parts of the battery cells, and (c) a
connector that transmits detected voltages of the wires
to a controller, wherein the block case includes a fasten-
ing member that protrudes forward from the block case
to securely fix the wires, and the wires are connected to
the voltage sensing terminals of the bus bars in a state
in which the wires are mounted to the fastening member
of the block case.

[0015] In the voltage sensing assembly according to
the presentinvention, the wires are connected to the volt-
age sensing terminals of the bus bars in a state in which
the wires are mounted to the fastening member of the
block case. Therefore, the voltage sensing assembly has
a compact structure to reliably measure voltage and the
overall assembly process thereof is simple.

[0016] In addition, it is possible to reduce the number
of parts, decreasing production costs, since the wires are
connected to the voltage sensing terminals of the bus
bars without additional assembly parts such as recepta-
cle terminals and it is possible to improve the reliability
of voltage sensing since there is no contact resistance
of the assembly parts.

[0017] Further, the voltage sensing assembly can eas-
ily be mounted to the front or rear of the battery module
since the voltage sensing assembly for sensing voltage
of battery cells has a single modular assembly structure.
[0018] Furthermore, the assembly structure of the volt-
age sensing assembly, which is configured as a separate
unit, allows manufacture of the voltage sensing assembly
to be outsourced, thereby greatly improving productivity
of battery modules. When parts of the voltage sensing
assembly malfunction, the voltage sensing assembly
mounted to the front or rear of the battery module can be
replaced without disassembly of the battery module,
thereby greatly improving maintenance as compared
with the conventional battery module structure.

[0019] For example, the controller may be a Battery
Management System (BMS).

[0020] Preferably, the block case is provided at upper
and lower ends thereof with openings at positions corre-
sponding to the voltage sensing terminals of the bus bars
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such that the voltage sensing terminals are inserted into
the openings. This makes it possible to prevent the volt-
age sensing terminals from protruding from the front of
the block case.

[0021] Although the structure of the voltage sensing
terminals is not particularly limited so long as the voltage
sensing terminals are easily coupled to wires, each of
the voltage sensing terminals may have, for example, a
clamping structure into which a wire is inserted. This
makes it possible to easily achieve coupling between the
wires and the voltage sensing terminals through simple
manipulation.

[0022] Preferably, each of the wires is wrapped with
an insulating tape or is mounted in a tubular insulating
member to achieve insulation from the outside. The tu-
bular insulating member may be, for example, a hollow
insulating pipe.

[0023] Although the shape of the fastening member is
not particularly limited so long as wires are easily mount-
ed to the fastening member, the fastening member may
be, for example, clamp-shaped. This makes it possible
to easily mount wires and to prevent the mounted wires
from being dislocated.

[0024] In a preferred example, each of the bus bars
may include a plate-shaped body, which is bent perpen-
dicularly at opposite lateral ends thereof such that the
plate-shaped body is electrically connected to electrode
terminal connection parts of corresponding battery cells,
and a voltage sensing terminal formed at an upper or
lower end of the plate-shaped body.

[0025] Ina specific example, one ofthe bus bars, which
is connected to a cathode or anode external input and
output terminal, may further include an external inputand
output terminal connection part that extends diagonally
downward from one side of a lower end of a plate-shaped
body of the one bus bar.

[0026] In this structure, the external input and output
terminal connection part is provided with a fastening hole
into which the external input and output terminal can be
coupled. Thus, the external input and output terminal is
inserted into the fastening hole of the external input and
output terminal connection part to achieve electrical con-
nection of the bus bar with the external input and output
terminal.

[0027] In a preferred example, a voltage sensing ter-
minal of one of the bus bars connected to a cathode or
anode external input and output terminal may be formed
at a lower end of the one bus bar, the lower end being
perpendicularly bent forward of the battery module.
[0028] Preferably, partition walls for preventing current
passage through moisture are formed on upper and lower
end surfaces of the block case. This prevents current
passage through moisture.

[0029] The present invention provides a battery mod-
ule including the voltage sensing assembly.

[0030] In a preferred example, the battery module in-
cludes a unit module stack in which two or more unit
modules are arranged side by side, each of the unit mod-
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ules being structured such that one or more battery cells
housed within a cell cover are mounted in a cartridge,
and cover members attached to four corners of the unit
module stack.

[0031] In a preferred example, each of the cartridges
has a rectangular structure corresponding to a battery
cell such that the battery cell can be mounted in the car-
tridge and is provided at a central region thereof with a
through hole for heat dissipation, fastening holes,
through which fastening members to fix the unit module
stack are inserted, are formed in four corners of each of
the cartridges, and a coupling part, to which an insulative
mounting member for mounting the voltage sensing as-
sembly and bus bars is fastened in an assembly fashion
such that the voltage sensing assembly is securely con-
nected to the bus bars, is formed at the front of each of
the cartridges.

[0032] For example, the bus bars may be thermally
welded to an injection molded material of the insulative
mounting member.

[0033] The insulative mounting member may have a
rectangular parallelepiped structure having a size corre-
sponding to the front of the unit module stack and may
be provided at the rear thereof with cartridge coupling
grooves, into which front ends of the cartridges can be
inserted and coupled, and at opposite sides of the front
thereof with electrode terminal through holes, through
which electrode terminal connection parts of the battery
cells are introduced from the rear of the insulative mount-
ing member such that the electrode terminal connection
parts are exposed.

[0034] Inanexample, the insulative mounting member
may be provided at opposite ends of the front thereof
with external input and output terminal connection part
location parts to securely mount external input and output
terminal connection parts of the bus bars to the insulative
mounting member, at a central region of the front thereof
with ablock case location part to securely mount the block
case to the insulative mounting member, and on the front
thereof with bus bar location parts, each having a size
corresponding to each of the bus bars, to mount the bus
bars to the insulative mounting member.

[0035] A fastening protrusion may be formed on each
of the external input and output terminal connection part
location parts. Thus, the fastening protrusion can easily
be inserted into a corresponding one of the external input
and output terminal connection parts of the bus bars.
[0036] The electrode terminal connection parts of the
battery cells, which are exposed forward through the
electrode terminal through holes, may be electrically con-
nected to opposite lateral sides of the bus bars, the op-
posite lateral sides being mounted in the electrode ter-
minal through holes.

[0037] Preferably, the bus bars are coupled to the bus
bar location parts through thermal welding. Thus, the bus
bars and the insulative mounting member may be inte-
grally formed.

[0038] Partition walls may be formed on upper and low-
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er end surfaces of the insulative mounting member to
prevent current passage through moisture.

[0039] Each of the battery cells may be a pouch-
shaped battery cell including an electrode assembly
mounted in a case formed of a laminate sheet including
aresin layer and a metal layer.

[0040] The battery module according to the present
invention generally has an overall compact structure and
can achieve structurally stable mechanical fastening and
electrical connection without using a large number of
members. A predetermined number, such as 4, 6, 8, or
10, of battery cells or cell modules may constitute a bat-
tery module and therefore it is possible to effectively
mount a necessary number of battery modulesin alimited
space.

[0041] The present invention also provides a high-
power, large-capacity battery pack manufactured using
the battery module as a unit body.

[0042] The battery pack according to the present in-
vention may be manufactured by combining battery mod-
ules based on desired power and capacity. In consider-
ation of installation efficiency and structural stability as
previously described, the battery pack according to the
present invention is preferably used as a power source
for electric vehicles, hybrid electric vehicles, plug-in hy-
brid electric vehicles, or power storage devices.

[0043] The present invention also provides a voltage
sensing assembly having a different structure.

[0044] Specifically, the present invention provides a
voltage sensing assembly for sensing voltage of battery
cells, each having electrode terminals formed at an upper
or lower end thereof, in a state in which the voltage sens-
ing assembly is mounted to a battery module, the voltage
sensing assembly including (a) bus bars electrically con-
nected to electrode terminal connection parts of the bat-
tery cells, (b) wires connected respectively to voltage
sensing terminals, each of the voltage sensing terminals
being integrally formed at an upper or lower end of a
corresponding one of the bus bars, and (c) a connector
that transmits detected voltages of the wires to a control-
ler, wherein each of the voltage sensing terminals has a
clamping structure into which a wire is inserted.

[0045] In the voltage sensing assembly, each of the
voltage sensing terminals has a clamping structure to
which a wire can be fastened and is integrally formed at
an upper or lower end of a corresponding one of the bus
bars. Therefore, it is possible to reliably sense voltage of
the battery module without additional receptacle termi-
nals.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0046] The above andotherobjects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken

in conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic perspective view of a battery
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cell mounted in a unit module;
FIG. 2 is a schematic exploded view of FIG. 1;

FIG. 3 is a perspective view of a battery module to
which a voltage sensing assembly according to an
embodiment of the present invention is mounted;

FIG. 4 is a magnified perspective view of a part A of
the battery module of FIG. 3;

FIG. 5 is a magnified perspective view of a part B of
FIG. 4;

FIG. 6is an exploded view of a unit module according
to another embodiment of the present invention;

FIG. 7 is a perspective view of the unit module of
FIG. 6 when assembled;

FIG. 8 is a perspective view of the battery module of
FIG. 3 with a cover attached to the front of the battery
module;

FIG. 9 is a perspective view of the cover of FIG. 8;

FIG. 10 is a magnified view of a part of the front of
the battery module of FIG. 3;

FIG. 11is a perspective view of the insulative mount-
ing member in the battery module of FIG. 3;

FIG. 12 is a schematic magnified view of a part C of
FIG. 11;

FIG. 13 is a perspective view of a voltage sensing
assembly according to another embodiment of the
present invention;

FIG. 14 is a schematic magnified view of a part D of
FIG. 13; and

FIG. 15 is a schematic magnified view of a part E of
FIG. 13.

[BEST MODE]

[0047] Now, embodiments of the present invention will
be described in detail with reference to the accompanying
drawings. However, it should be noted that the descrip-
tion of the embodiments is given to provide better under-
standing of the present invention without limiting the
scope of the invention.

[0048] FIG. 1 is a schematic perspective view of an
exemplary battery cell mounted in a unit module accord-
ing to the present invention, and FIG. 2 is a schematic
exploded view of FIG. 1.

[0049] As shown in FIGS. 1 and 2, a pouch-shaped
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battery cell 200 has a structure in which an electrode
assembly 210, including cathodes, anodes and separa-
tors disposed between the cathodes and the anodes, is
sealed in a pouch-shaped battery case 100 such that two
electrode terminals 222 and 232 electrically connected
to cathode and anode tabs 220 and 230 of the electrode
assembly are exposed to the outside.

[0050] The battery case 100 includes a case body 140
having a recessed receiving part 142, in which the elec-
trode assembly 210 can be placed, and a cover 150 in-
tegrally connected to the case body 140.

[0051] The cathode tabs 220 and the anode tabs 230
ofthe electrode assembly 210, which has a stacked struc-
ture or a stacked/folded structure, are coupled respec-
tively to the electrode terminal 222 and the electrode ter-
minal 232 by welding. Here, the electrode assembly 210
may also have a structure, such as a folded structure,
rather than the stacked or stacked/folded structure.
[0052] Insulating films 240 are also attached to the top
and bottom of each of the electrode terminals 222 and
232 to prevent the occurrence of a short circuit between
a thermal welder and the electrode terminals 222 and
232 and to achieve sealing between the electrode termi-
nals 222 and 232 and the battery case 100 when a surplus
part 144 of the case body 140 and the cover 150 are
thermally welded to each other using the thermal welder.
[0053] Each of the case body 140 and the cover 150
includes an outerresin layer 110, an isolation metal layer
120, and an inner resin layer 130. The inner resin layers
130 of the case body 140 and the cover 150 may be
tightly fixed to the each other by heat and pressure that
the thermal welder (not shown) applies to the outer sur-
faces of the case body 140 and the cover 150.

[0054] In a state in which the electrode assembly 210
impregnated with an electrolyte is placed in the receiving
part 142, contact parts between the surplus part 144 of
the case body 140 and the cover 150 are thermally weld-
ed to form sealed parts.

[0055] FIG. 3is a schematic perspective view of a bat-
tery module to which a voltage sensing assembly accord-
ing to an embodiment of the present invention is mount-
ed, FIG. 4 is a schematic magnified perspective view of
a part A of the battery module of FIG. 3, and FIG. 5is a
schematic magnified perspective view of a part B of FIG.
4.

[0056] As shown in these drawings, a voltage sensing
assembly 300 includes a block case 310 formed of an
electrically insulating material, wires 320 connected re-
spectively to voltage sensing terminals, and a connector
330 that transmits detected voltages of the wires 320 to
a controller (not shown).

[0057] The block case 310 is mounted, horizontally
within a space between electrode terminal connection
parts of battery cells, to the front of the battery module
800. Voltage sensing terminals 342 and 346 are formed
at upper or lower ends of bus bars 340 electrically con-
nected to the electrode terminal connection parts of the
battery cells.
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[0058] A clamp-shaped fastening member 312 pro-
trudes forward from the block case 310 to securely fix
the wires 320. The wires 320 are connected to the voltage
sensing terminals 346 of the bus bars 340 in a state in
which the wires 320 are mounted to the fastening mem-
ber 312 of the block case 310.

[0059] The block case 310 is provided at upper and
lower ends thereof with openings 314 at positions corre-
sponding to the voltage sensing terminals 342 of the bus
bars 340 such that the voltage sensing terminals 342 are
inserted into the openings 314. Each of the voltage sens-
ing terminals 342 has a clamping structure into which a
wire 320 is inserted.

[0060] The wires 320 are mounted in a plate-shaped
insulating member 322 to achieve insulation from the out-
side. Each of the bus bars 340 includes a plate-shaped
body 344 and a voltage sensing terminal 342.

[0061] The plate-shaped body 344 is bent perpendic-
ularly at opposite lateral ends thereof such that the plate-
shaped body 344 is electrically connected to electrode
terminal connection parts of corresponding battery cells.
The voltage sensing terminal 342 is integrally formed at
an upper or lower end of the plate-shaped body 344.
[0062] A bus bar, whichis connected to each of a cath-
ode external input and output terminal 402 and an anode
external input and output terminal 404, includes an ex-
ternal input and output terminal connection part 348
which extends diagonally downward from one side of the
lower end of a plate-shaped body 344 of the bus bar.
[0063] The external input and output terminal connec-
tion part 348 has a fastening hole 349 such that the ex-
ternal input and output terminal 404 is inserted into the
fastening hole 349 to achieve electrical connection be-
tween the bus bar and the external input and output ter-
minal 404.

[0064] Voltage sensing terminals 346 of the bus bars
connected to the cathode external input and output ter-
minal 402 and the anode external input and output ter-
minal 404 are formed at lower ends of the bus bars which
are perpendicularly bent forward of the battery module
800. Partition walls 316 are formed at upper and lower
end surfaces of the block case 310 to prevent current
passage through moisture.

[0065] FIG. 6 is a schematic exploded view of a unit
module according to another embodiment of the present
invention and FIG. 7 is a schematic perspective view of
the unit module of FIG. 6 when assembled.

[0066] FIG. 8 is a schematic perspective view of the
battery module of FIG. 3 with a cover attached to the front
of the battery module and FIG. 9 is a schematic perspec-
tive view of the cover of FIG. 8.

[0067] Referringto FIGS. 8 and 9, together with FIGS.
1 to 4, a battery module 900 includes a voltage sensing
assembly 300, two unit module stacks 500, cover mem-
bers 600 attached to four corners of the unit module
stacks 500, and a cover 610 attached to the front of the
battery module.

[0068] Each of the unit module stacks 500 includes
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four unit modules 510 which are arranged side by side,
each of the unit modules being structured such that three
battery cells 512, 514, and 516, which are housed within
two cell covers 520 and 522, are mounted in two cartridg-
es 530 and 532.

[0069] Each of the cartridges 530 has a rectangular
structure corresponding to a battery cell such that battery
cells can be mounted in the cartridge 530. Each of the
cartridges 530 is provided at a central region thereof with
a through hole 534 for heat dissipation. Fastening holes
536, through which fastening members (not shown) are
inserted to fasten the unit modules 510, are formed in
four corners of the cartridge 530.

[0070] The cartridge 530 is also provided at the front
thereof with a coupling part 538, to which an insulative
mounting member 700 for mounting the voltage sensing
assembly 300 and the bus bars is fastened in an assem-
bly fashion such that the voltage sensing assembly 300
is securely connected to the bus bars.

[0071] The cover 610 has a size corresponding to the
front of the battery module 900 and is formed of injection-
molded plastic. Marks 612 and 614 indicating the polar-
ities of the cathode external input and output terminal
402 and the anode external input and output terminal 404
are printed on the surface of the cover 610 at opposite
lateral sides thereof.

[0072] FIG. 10 is a schematic magnified view of a part
of the front of the battery module of FIG. 3 and FIG. 11
is a schematic perspective view of the insulative mount-
ing member in the battery module of FIG. 3.

[0073] FIG. 12is a schematic magnified view of a part
C of FIG. 11.

[0074] Referringto FIGS. 10to 12, together with FIGS.
4 to 7, the insulative mounting member 700 has a rec-
tangular parallelepiped structure having a size corre-
sponding to the front of the unit module stack 500. The
insulative mounting member 700 is provided at the rear
thereof with cartridge coupling grooves (not shown) into
which the front ends of the cartridges are inserted and
coupled. The insulative mounting member 700 is also
provided at the front thereof with electrode terminal
through holes 710, through which the electrode terminal
connection parts 524 of the battery cells are introduced
from the rear of the insulative mountingmember 700 such
that the electrode terminal connection parts 524 are ex-
posed.

[0075] Inaddition, location parts 720 for external input
and output terminal connection parts are formed on the
front of the insulative mounting member 700 at opposite
ends thereof to securely mount the external input and
output terminal connection parts 348 of the bus bars 340
to the insulative mounting member 700. A block case
location part 730 is formed on the front of the insulative
mounting member 700 at a central region thereof to se-
curely mount the block case 310 to the insulative mount-
ing member 700.

[0076] Bus bar location parts 740, each having a size
corresponding to a bus bar 340, are formed on the front
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of the insulative mounting member 700 to mount the bus
bars 340 to the insulative mounting member 700.
[0077] A fastening protrusion 722 is formed on each
of the location parts 720 for external input and output
terminal connection parts. The electrode terminal con-
nection parts 524 of the battery cells, which are exposed
forward through the electrode terminal through holes
710, are electrically connected to opposite lateral sides
of the bus bars 340 which are mounted in the electrode
terminal through holes 710.

[0078] Protrusions 742 for fixing the bus bars, which
project from the bus bar location parts 740, are coupled
to the bus bars 340 through thermal welding and partition
walls 750 and 752 are formed on upper and lower end
surfaces of the insulative mounting member 700 to pre-
vent current passage through moisture and short circuit
through condensation.

[0079] FIG. 13 is a schematic perspective view of a
voltage sensing assembly according to another embod-
iment of the present invention and FIG. 14 is a schematic
magnified view of a part D of FIG. 13.

[0080] FIG. 15is a schematic magnified view of a part
E of FIG. 13.

[0081] As shown in FIGS. 13 to 15, a voltage sensing
assembly 300a includes bus bars 340 electrically con-
nected to electrode terminal connection parts of battery
cells, wires 320 connected respectively to voltage sens-
ing terminals 342, each of which is integrally formed at
an upper or lower end of a corresponding one of the bus
bars 340, and a connector 330 that transmits detected
voltages of the wires 320 to a controller.

[0082] The voltage sensing terminals 342 have a
clamping structure F, into which the wires 320 are insert-
ed, such that the wires 320 are securely fixed to the volt-
age sensing terminals 342.

[0083] A wire 324 for detecting voltage of an external
input and output terminal is coupled to a bus bar 341
connected to the external input and output terminal
through a rivet structure D.

[0084] Although the present invention has been de-
scribed above with reference to the drawings which illus-
trate the embodiments of the present invention, it will be
apparent to those skilled in the art that various modifica-
tions and variations are possible in light of the above
teaching without departing from the scope of the inven-
tion.

[INDUSTRIAL APPLICABILITY]

[0085] As is apparent from the above description, a
voltage sensing assembly according to the present in-
vention can achieve a reliable sensing structure since
wires are directly assembled on bus bars without using
additional assembly structures such as connection struc-
tures between bus bars and receptacle terminals.

[0086] In addition, the voltage sensing assembly ac-
cording to the presentinvention is manufactured through
a simple assembly method without using a number of
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members for mechanical coupling and electrical connec-
tion. Therefore, it is possible to reduce manufacturing
costs of the voltage sensing assembly and also to reliably
measure voltage even when strong external impact or
vibration is applied to the voltage sensing assembly.
[0087] Further,itis possible to greatly improve produc-
tivity and maintenance of battery modules since the volt-
age sensing assembly according to the presentinvention
is formed as a separate assembly.

Claims

1. A voltage sensing assembly for sensing voltage of
battery cells, each having electrode terminals
formed at an upper or lower end thereof, in a state
in which the voltage sensing assembly is mounted
to a battery module, the voltage sensing assembly
comprising:

(a) a block case formed of an electrically insu-
lating material, the block case being mounted,
horizontally within a space between electrode
terminal connection parts of the battery cells, to
the front or rear of the battery module;

(b) wires connected respectively to voltage
sensing terminals, each of the voltage sensing
terminals being integrally formed at an upper or
lower end of a corresponding one of bus bars
electrically connected to the electrode terminal
connection parts of the battery cells; and

(c) a connector that transmits detected voltages
of the wires to a controller,

wherein the block case comprises a fastening
member that protrudes forward from the block
case to securely fix the wires, and

the wires are connected to the voltage sensing
terminals of the bus bars in a state in which the
wires are mounted to the fastening member of
the block case.

2. The voltage sensing assembly according to claim 1,
wherein the block case is provided at upper and
lower ends thereof with openings at positions corre-
sponding to the voltage sensing terminals of the bus
bars such that the voltage sensing terminals are in-
serted into the openings.

3. The voltage sensing assembly according to claim 1,
wherein each of the voltage sensing terminals has
a clamping structure into which a wire is inserted.

4. The voltage sensing assembly according to claim 1,
wherein each of the wires is wrapped with an insu-
lating tape or is mounted in a tubular insulating mem-
ber to achieve insulation from the outside.

5. The voltage sensing assembly according to claim 1,
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wherein the fastening member is clamp-shaped.

The voltage sensing assembly according to claim 1,
wherein each of the bus bars comprises a plate-
shaped body, which is bent perpendicularly at oppo-
site lateral ends thereof such that the plate-shaped
body is electrically connected to electrode terminal
connection parts of corresponding battery cells, and
a voltage sensing terminal formed at an upper or
lower end of the plate-shaped body.

The voltage sensing assembly according to claim 6,
wherein one of the bus bars, which is connected to
a cathode or anode external input and output termi-
nal, further comprises an external input and output
terminal connection part that extends diagonally
downward from one side of a lower end of a plate-
shaped body of the one bus bar.

The voltage sensing assembly according to claim 7,
wherein the external input and output terminal con-
nection part is provided with a fastening hole into
which the external input and output terminal can be
coupled.

The voltage sensing assembly according to claim 6,
wherein a voltage sensing terminal of one of the bus
bars connected to the cathode or anode external in-
put and output terminal is formed at a lower end of
the one bus bar, the lower end thereof being perpen-
dicularly bent forward of the battery module.

The voltage sensing assembly according to claim 1,
wherein partition walls are formed on upper and low-
er end surfaces of the block case to prevent current
passage through moisture.

A battery module comprising:

a voltage sensing assembly according to claim
1;

a unit module stack in which two or more unit
modules are arranged side by side, each of the
unit modules being structured such that one or
more battery cells housed within a cell cover are
mounted in a cartridge; and

cover members attached to four corners of the
unit module stack.

The battery module according to claim 11, wherein
each of the cartridges has a rectangular structure
corresponding to a battery cell such that the battery
cell can be mounted in the cartridge and is provided
at a central region thereof with a through hole for
heat dissipation,

fastening holes, through which fastening members
to fix the unit module stack are inserted, are formed
in four corners of each of the cartridges, and
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13.

14.

15.

16.

17.

18.

19.

a coupling part, to which an insulative mounting
member for mounting the voltage sensing assembly
andbus bars is fastened in an assembly fashion such
that the voltage sensing assembly is securely con-
nected to the bus bars, is formed at the front of each
of the cartridges.

The battery module according to claim 12, wherein
the insulative mounting member has a rectangular
parallelepiped structure having a size corresponding
to the front of the unit module stack and is provided
at the rear thereof with cartridge coupling grooves,
into which front ends of the cartridges can be inserted
and coupled, and at the front thereof with electrode
terminal through holes, through which electrode ter-
minal connection parts of the battery cells are intro-
duced from the rear of the insulative mounting mem-
ber such thatthe electrode terminal connection parts
are exposed.

The battery module according to claim 13, wherein
the insulative mounting member is provided at op-
posite ends of the front thereof with external input
and output terminal connection part location parts to
securely mount external input and output terminal
connection parts of the bus bars to the insulative
mounting member, at a central region of the front
thereof with a block case location part to securely
mount the block case to the insulative mounting
member, and on the front thereof with bus bar loca-
tion parts, each having a size corresponding to each
ofthe bus bars, to mount the bus bars to the insulative
mounting member.

The battery module according to claim 14, wherein
a fastening protrusion is formed on each of the ex-
ternal input and output terminal connection part lo-
cation parts.

The battery module according to claim 14, wherein
the electrode terminal connection parts of the battery
cells, which are exposed forward through the elec-
trode terminal through holes, are electrically con-
nected to opposite lateral sides of the bus bars, the
opposite lateral sides being mounted in the electrode
terminal through holes.

The battery module according to claim 14, wherein
the bus bars are coupled to the bus bar location parts
through thermal welding.

The battery module according to claim 13, wherein
partition walls are formed on upper and lower end
surfaces of the insulative mounting member to pre-
vent current passage through moisture.

The battery module according to claim 11, wherein
each of the battery cells is a pouch-shaped battery
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21.
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cell including an electrode assembly mounted in a
case formed of a laminate sheet comprising a resin
layer and a metal layer.

A high-power, large-capacity battery pack manufac-
tured using a battery module according to claim 11
as a unit body.

The battery module according to claim 20, wherein
the battery packis used as a power source for electric
vehicles, hybrid electric vehicles, plug-in hybrid elec-
tric vehicles, or power storage devices.

A voltage sensing assembly for sensing voltage of
battery cells, each having electrode terminals
formed at an upper or lower end thereof, in a state
in which the voltage sensing assembly is mounted
to a battery module, the voltage sensing assembly
comprising:

(a) bus bars electrically connected to electrode
terminal connection parts of the battery cells;
(b) wires connected respectively to voltage
sensing terminals, each of the voltage sensing
terminals being integrally formed at an upper or
lower end of a corresponding one of the bus
bars; and

(c) a connector that transmits detected voltages
of the wires to a controller,

wherein each of the voltage sensing terminals
has a clamping structure into which a wire is
inserted.

10

15

20

25

30

35

40

45

50

55

16



EP 2 672 284 A2

FIG. 1
200
100
: 232
222
FIG. 2

232

SR
140 % )

10



EP 2 672 284 A2

FI1G. 3

FIG. 4

1"



EP 2 672 284 A2

FIG. 5

FIG. 6

12



EP 2 672 284 A2

FI1G. 7

FIG. 8

13



EP 2 672 284 A2

FI1G. 9

14



EP 2 672 284 A2

FIG. 10

sy

/i

7?0 740 710 /730

L

SN o T/ i

) AN a—— | ;ﬁ@_ VVVVVVV Hj yyyyyyy I

) Ay y

15



EP 2 672 284 A2

FIG. 11

752

FIG. 12

16



EP 2 672 284 A2

FIG. 13

FIG. 14

17



EP 2 672 284 A2

FIG. 15

18



	bibliography
	description
	claims
	drawings

